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Introduction
Even under the best of circumstances, agreement between self-reported data and data obtained from medical records is far from perfect (1) . Numerous studies have shown that several characteristics influence the accuracy of self-reported data, including age, education and gender (2) (3) (4) (5) (6) (7) . Among pregnant women, who are likely to be counseled not to smoke cigarettes or consume alcohol, there may be greater pressure to misreport if they smoke (8, 9) or if they drink (10, 11) . Additionally, medical records may not contain complete or accurate patient information (12) , and locating specific information in the medical record is often difficult. Finally, very few studies have analyzed the element of language, when self-reported data are given in one language and this information is recorded in another language in the medical record.
In California, Latina women are the majority of childbearing women (13) . Latina and White women have similar rates of low birth weight infants despite the socioeconomic disadvantage of Latina women (14, 15) . To explain this phenomenon, childbearing Latina women are hypothesized to have fewer behavioral or nutritional risk factors than White women (16) (17) (18) (19) . Previous studies have reported that Latinas have lower rates of prenatal tobacco use (20) than White women and non-pregnant Latinas are reported to consume more nutritious diets than White women (16) .
Information about risk factors, including behavioral and nutritional factors, can be collected by self-report, medical record review or measured using blood or saliva sampling.
Many studies have relied on self-reported data due to limitations of time and money, but it is not clear if the accuracy of self-reported data is consistent across types of variables.
The objective of this study was to evaluate agreement between self-reported data and data obtained from the prenatal medical record in a cohort of pregnant Latina women. We focused on six behavioral and medical factors that are associated with infant birth weight (21) : maternal alcohol use, tobacco use, prenatal vitamin use, anemia, gestational diabetes and hypertension.
We also tested whether disagreement between self-reported data and medical record data varied by maternal characteristics.
Materials and Methods
The Latino Health Project is a prospective cohort study based at San Francisco General To measure agreement between self-reported and medical record data, we calculated the Kappa statistic (A) and 95 percent confidence interval (95 percent CI). Agreement was defined as concordant responses in self-reported and medical record data. For example, negative responses in both the interview and the medical record were defined as agreement. We did not include the responses for women who did not answer an interview question, did not know the answer to a question or had data missing from the medical record.
To determine whether maternal factors affected the likelihood of disagreement between self-reported and medical record data, we performed multivariate logistic regression analysis.
Two dependent (outcome) variables were defined: disagreement on any behavioral characteristic 
Results
From the original cohort of 350 women recruited for the study, we reviewed 321 medical records. Twenty-nine medical records were not available for review, most likely because they were in storage due to greater than 12 months of inactivity. The women who did not have their medical records reviewed were similar, demographically, to the women whose medical records were reviewed. The mean age for women in both groups was 25 years. The women without medical records available were more likely to be U.S.-born (17 percent) compared to the women with medical records available (5 percent, P = 0.02).
The study participants were young adults (mean age 25.3 years) and had low educational attainment (mean 8.7 years, Table 1 ). The majority of women (57 percent) were born in Mexico.
Among foreign-born women, nearly half had resided in the United States less than four years.
Nearly half of all women in the study were married. Almost ninety percent of women reported that Spanish was their primary language (75 percent only Spanish, 12 percent mainly Spanish). Among the women with complete data who were included in the multivariate logistic regression analysis for disagreement on any behavioral risk factor, nearly half of women (133/269, 49 percent) had discordant responses for at least one behavioral factor. After adjusting for the full set of variables, the only factor that was independently associated with disagreement on behavioral risk factors was language use. Surprisingly, women who primarily spoke Spanish were less likely to have disagreement between self-reported and medical record data on any of the behavioral risk factors than women who primarily used English (Odds ratio [OR] 0.33, 95 percent CI 0.12-0.90, Table 3 ).
In the multivariate logistic regression analysis for disagreement on any medical condition, 12.5 percent of women (37/296) had discordant responses for at least one medical condition. There were no statistically significant predictors for disagreement on medical conditions (Table 4) .
Discussion
In this study of pregnant Latina women in San Francisco, we found variation in agreement of self-reported and medical record data on prenatal risk factors. As reported in other studies (1), we found a pattern of lower agreement for most behavioral risk factors compared to medical conditions. This is particularly noteworthy since self-report of medical risk factors is conditional on this information being conveyed, in a comprehensive fashion, from the clinician to the patient and then the patient to the interviewer. Meanwhile, self-report of behavioral information is directly based on report from the patient to the interviewer.
In previous studies that examined the accuracy of self-reported behaviors with drug test results among pregnant women, most have found fairly good agreement on usage with slight under-reporting of amount of alcohol consumption (10, 11) or number of cigarettes smoked (23, 24) . In our study, we did not perform laboratory tests measuring drug levels for cigarette smoking or alcohol use and therefore could not assess validity.
In contrast to other studies, however, we did not find that maternal characteristics such as maternal age (2, 5, 25) or education (4, 5) were consistently associated with the likelihood of disagreement. Because our data were collected prospectively, it is unlikely that recall bias affected our results.
Comparing the three behavioral risk factors, the Kappa statistic for tobacco use (0.79) was higher than the Kappa statistic for alcohol use (0.35) or prenatal vitamin use (0.09, Table 2 ).
Interestingly, the percentage of Latina women in our study who had self-reported and medical record data that documented their use of tobacco during pregnancy was approximately the same as for use of alcohol (approximately 6 percent). The higher Kappa statistic for tobacco use was similar to the Kappa statistics for the medical conditions. The prevalence of smoking during pregnancy in the US has fallen from 17% to 12% over the last decade (20) . The low prevalence of maternal tobacco use in our study could be related to factors such as low overall smoking rates in California (26, 27) , the high tobacco tax in California and the lower rate of smoking among Latina women compared to non-Hispanic White women (15) .
Previous studies on the accuracy of self-reported data on tobacco use in Latinos are conflicting. One study found that Latinos report smoking status less precisely than other ethnic groups (6) . On the other hand, among Mexican-American women in the Southwestern United
States there was a strong correlation between self-reported smoking status and serum cotinine levels (28) . Our study and the study of Mexican-American women in the Southwest suggest that data concerning tobacco use in Latina women are both accurate (valid using serum cotinine as the biochemical "gold standard")(28) and precise (reproducible across self-reported data sets).
Despite the importance of prenatal vitamins (29) , only 58 percent of the Latina women in our study had responses in both the interview and the medical record that documented their use of prenatal vitamins. In our study at San Francisco General Hospital, we found that use of prenatal vitamins was usually documented in the medical record during the initial prenatal visit, while charting during subsequent prenatal visits rarely mentioned use of prenatal vitamins. If women initiated use of vitamins after their first prenatal visit but this question was either not asked during subsequent prenatal visits or not noted in the chart, then this could explain the low kappa. Furthermore, some charts contained a check box questionnaire that prompted the clinician to ask about prenatal vitamins, whereas others did not. We believe that the inclusion of such prompts in all charts would have led to a higher agreement. Our results highlight the need to create an effective system for documenting the use of prenatal vitamins and other medications in the medical record throughout pregnancy.
Previous studies have found that maternal risk factors and the risk of a low birth weight infant vary by maternal birthplace among Latina women (14) . Based on the fact that United States-born Latinas have higher educational attainment than foreign-born Latinas (14), we expected that United States-born Latina women would report data more precisely than foreignborn Latina women. Contrary to our expectations, however, we did not find that nativity was independently associated with the accuracy of self-reported data.
Our findings are subject to certain limitations. First, the Latina women for the Latino Health Project were selected from a single hospital-based prenatal clinic and may not be representative of Latina women as a whole. Similarly, most of the women in this study were foreign-born and Spanish speaking, which may have limited our ability to compare the precision of self-reported data by maternal birthplace and language. Second, the prevalence of certain prenatal risk factors, such as alcohol use (6 percent) and tobacco use (6 percent), was relatively low, which may have affected our results on agreement of self-reported and medical record data.
Lastly, while we were able to measure agreement between self-report and medical records, we were unable to assess the accuracy of this information.
In summary, we found that among pregnant Latina women, self-reported data concerning behavioral risk factors had lower agreement than self-reported data on medical risk factors.
Although we did not find higher disagreement rates for Spanish speaking women, the influence of non-English speaking patients and the precision with which information in recorded in the medical record is worthy of additional investigation. Further study is also needed to define the most effective way to obtain and record information on prenatal vitamin use, alcohol use and other maternal risk factors. We recommend performing a pilot study that uses a simple, comprehensive standardized questionnaire, in both English and Spanish, to record behavioral and medical risk factors at each prenatal care visit. This would allow for a better assessment of agreement, without the potential confounding of language. 
